present to refer the specimens in question to Ceratiocaris, especiaUy as such spines are known to occur in the latter. They were originally termed by M'Coy Leptocheles.
Regarding Dictyocaris, I have nothing new to add, beyond that one of our members, Mi Wilson, has discovered a new locaHty for it, viz., the Monk's Burn. Here Messrs Henderson, Wilson, and myself coUected a number of specimens from an olive sandy shale, but all too fragmentary to throw any further light on the structure or form of the genus.
The specimens described are from the neighbourhood of the North Esk Reservoir, Pentland Hills.
Mr Isaac Bayley Balfour, B.Sc, Edinburgh University, com municated a notice to the Society .of several Sigillarice which had recently been uncovered near Sheffield, and which he had inspected.
The following Gentleman was elected a Fellow of the Society:-
BAMSAT H. TRAQUAIR, M.D., late Professor of Zoology in the Royal College of Science, Dublin, and recently appointed-Keeper of the Natural History Collections in the Museum of Science and Art, Edinburgh
Thursday, 2 §fh January, 1874 Preliminary. Bemarks.-In the first part of this paper on the Silurian Rocks of the South of Scotland* beginning at what has generally been considered the axial and lowest beds of the formation, I described the series up to the top of the Gala group of beds, and between the Gala and Moffat rocks. I gave what I considered good reasons for my opinion there stated, that the Gala or Caradoc series of beds were lying unconfgrmably on the Moffat series. This opinion I first announced in Section C. at the British Association Meeting held at Edin burgh in 1871, and the abstract of the paper is published in the "British Association's Proceedings" for that year. The fact that a line of unconformability occurs between these formations * See page 227 of this volume.
is of the greatest consequence to any one studying the geology of this district. Hence, though my views met with very little sympathy either at the British Association Meeting, or from any geologist working out the problem of this formation, I held my opinion, and reiterated it in the first part of this paper, read before you last year. This being the case, you may judge my surprise when I read the following paragraph, which is inserted at page 5 in the Pre face to "Explanation of Sheet 3," Memoirs of the Geological Survey of Scotland (Western Wigtownshire), and dated "Edin burgh, August 1873 " :-" It is in some of those broader folds' that certain detached outliers of Caradoc age occur. One of these has been described in the Explanation to Sheet 15, as occurring among the Lead Hills. Others have since been traced both to the south-west and north-east. From the fact that these Caradoc patches do not always lie on the same zone of the Llandeilo series, but even cross from one zone to another, it is evident that in the south of Scotland there occurs an 'unconformability between the Caradoc and Llandeilo rocks-a new feature in the geology of Britain."
After perusing this, I looked carefully through the contents of the " Explanation " for further details concerning this " new feature in the geology of Britain," but found no more reference to the matter. This statement is a simple announcement of the fact as new to science, while the circumstance that I had publicly announced this important fact in 1871, as already mentioned, seems to have been overlooked by the Survey.
The Axial Beds.-Before passing from these the lowest of the Silurian rocks in the district, I may make a few further obseryations on what are generally considered the lowest or axial beds of the series. These beds have hitherto yielded very few fossils, although they have been very diligently worked by Dr Elliot of Hawick and by Messrs Lap worth and Wilson, and such fossils as they have found are of a kind that go a very short way in defining their position in the great Silurian series. And yet the rocks are so very much disturbed, that without good fossil evi dence, it is not easy to find the true place of this series of beds. Messrs Lapworth and Wilson, who have worked these axial beds carefully to the south-west, are of opinion that they overlie the Moffat beds, which are known to be a much higher part of the series; so that it is very probable that what has hitherto been thought to be the basement beds, axe a part of the higher ones, and that the Moffat beds are in reality the lowest beds seen in this region. I have been led to this opinion through a study of the Graptolites that occur, in the Moffat rocks, comparing them with those found in the Skiddaw slates in Cumberland, which have been so well worked out by Professor Nicholson.. On
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at University of Tokyo on May http://trned.lyellcollection.org/ Downloaded from examining the Graptolites from the Skiddaw slates, we find them principally of the branching class. Professor Nicholson has described some of them in our Transactions, such as Didymograpsus, Diekograpsus, and others mostly belonging to an earlier time than those found in the Moffat shales. In the Hartfell group we find many of these branching types, but they seem to be dying out, and their place is being taken by the common double Graptolite of such genera as Diplograpsus.
In the Upper Moffat rock, again, we have these replaced by the common single Graptolite having single stipes. In the districts of Cum berland and Westmoreland the Skiddaw slates are overlaid by a thick series of volcanic ash, which either takes the place, or covers up those that would take the place, of the Moffat beds. Hence I would infer that the Moffat rocks are an upward con tinuation of the Skiddaw slates, these slates never coming to the surface in the south of Scotland. If this view of the case is correct, we have a clear series from the base of the Skiddaw slates to the.top of the Moffat rocks, repeating in time the whole Llandeilo division of the Silurian rocks, the Skiddaw slates form ing the lower division, and the Moffat rocks the upper. Then the question arises, To what part of the system do the Dryfe water-beds belong ? Probably they belong to the higher series found at Eiccarton.
Messrs Lapworth and Wilson have dis covered fossils in these beds that seem to place them in the Upper Silurian series. However, it is better that they remain doubtful until more fossils are found in them, which can be done by persevering search.* Llandovery Rocks.-The Llandovery or Middle Silurian rocks are but poorly represented in the south of Scotland. They were first made known by Sir E. Murchison, in a paper read before the Geological Society in August 1851, as existing in the neigh bourhood of Girvan, in Ayrshire, and a description of them is given by the Geological Survey in explanation to Sheet No. 14. They occupy but a small portion of the map, and are best seen on the farm of Highmains, along the side of Mulloch HiH. A series of quarries, where the Llandovery sandstone has been quarried mostly for the purpose of making dry-stone dykes, occurs on that hillside, and the stones of many of the dykes in the neighbourhood of the quarries are found charged with the casts of shells. The sandstone of Mulloch Hill is a coarse red and yellow ironshot sandstone, which in many places has -a peculiar jointing, which makes the rock break up into long wedge-shaped pieces. This sandstone is very pecuHar, and very tinlike that which forms Saugh Hill (of Caradoc age), and is quite different from any sandstone I have seen in the south of * Since writing the above Mr Lapworth informs me that he has clear evidence for putting these beds into the Gala group.
at University of Tokyo on May http://trned.lyellcollection.org/ Downloaded from Scotland. That it belongs to the Llandovery series is proved by the fossils, a list of which from nearly all parts of Mulloch Hill is given in an appendix by Mr R. Etheridge, jun., in explanation to Sheet No. 3 of the Geological Survey. The whole series, which apparently belongs to the Llandovery beds, consists of a coarse conglomerate, capped by yellow and reddish ironshot sandstona Its relations to the underlying Caradoc rocks are by no means easily made out, but from the fact of the base beds being a coarse conglomerate, the geologists of the Survey thought there might be an unconformability between these and the underlying Cara doc rocks, but the unconformability could not be made out. Should such an unconformability exist, it would be the means of breaking the Silurian rocks of the south of Scotland into four distinct zones. For, as we have seen, there is a break between the Llandeillo and the Caradoc, dividing the lower zone into two. A second break occurs at the base of the Llandovery, with a third cutting off the Upper Silurian from this last. But, as I said, the relation of the overlying Llandovery to the Caradoc is not very easily made out, so that the principal argument for a break between these latter is the fact of the base beds being a coarse conglomerate. In a paper by Professor Hull,* we have it argued that all formations begin with a conglomerate, and pass upward through sandstone and shales to limestone. There is no doubt a great deal of truth in this, because a coarse conglomerate can only be formed to any great extent in a sinking sea; for, from the nature of its materials, they can never be carried far out to sea. Supposing the average weight of the pebbles were one pound-and many of them are much heavier-they could not be carried to a great distance. For if we observe a level seabeach, such as that below Dirleton, between Aberlady and North Berwick, we shall find that the stones, instead of getting carried out to sea, are at most only shifted a short distance along the shore; but gradually, from the power of the surf knocking them together, they get ground down to sand, their places being sup plied by new fragments from the adjoining rocks. Now, what is wanted to make such a pebbly beach into a bed of conglomerate is a sinking sea-bottom. That would give these large pebbles a place of rest, and prevent them getting ground down by means of a gradually sinking sea and a stony beach, or by other means of rounding the pebbles. The formation of a conglomerate is thus possible, but in no other way. But as the sea-bottom comes to rest we get beds of sand mixed with the conglomerate,and when what was the shore becomes deeper water we get finer sediment deposited on the conglomerate, till ultimately, we obtain fine shales. When we get still deeper, to such deep seas as the middle of the Atlantic, where no sediment is carried, we find, that limestones are formed On this subject there are several very instructive papers by Professor Hull He propounds a theory, that all formations should consist of conglomerates, sand stones, shales, and limestones* to follow the sea-bottom first sink ing and then coming to rest-the limestone period marking a period of rest. There is no doubt a great deal of truth in this theory, for we could scarcely imagine a conglomerate forming at the present time in the middle of the Atlantic; and to aUow of the ooze at present forming there, and which will ultimate form a limestone, being covered by a conglomerate* it would be neces sary that the bed of the Atlantic be raised up, and that what is at present its deepest part should become the shore, a state of matters that could not be brought about without causing the whole beds to be disturbed, or, in other words, produce an unconformability. We would infer that wherever we get one of these coarse conglomerates we have just been speaking about, we shall have an unconformability; in the case of the Llan dovery beds in the neighbourhood of Girvan the sandstones which overlie the conglomerates are full of well-preserved fossils. When these fossils were first collected and tabulated in Sir R Jtfurchison's paper, they were given along with those from the underlying Caradoc, and Sir Eoderick's only remark regarding them was, that the Caradoc and Llandovery formations seemed both to be represented in these Girvan beds; But in an appendix to explanation of Sheet Na 3, Mr Etheridge* jun., has given carefully-compiled lists from all the localities, those from the Llandovery rocks being contained in the third list of fossils (Tables 1 to 8 ), the localities being High Mains, Kirk Hill, Little Burn, south-west of High Mains, Bough Neuk, and others. These are all beds lying immediately above the conglomerate. I need not go over the fist of fossils, but they are nearly all of the true Llandovery type, and most decidedly indicate that division of the Silurian, the rocks themselves being a mere fragment pre served from the extensive denudation which they underwent during the long period from the time they were laid down; and so far as is at present known, these fragments of beds are the only representatives of the Llandovery formation found in the south of Scotland.
General -^-Before comineticing with the higher division of the Silurian, it is necessary I should mention some pebbles, or rather boulders, of Silurian limestones that occur in the conglomerate above the waterfaH at the head of Habbie's Howe, in the Pentland Hills. Two years ago Mr Henderson and I submitted this con glomerate to a vigorous search, to discover what it was made up of. As this conglomerate and the^ other rocks associated with it will 15, 2015 at University of Tokyo on May http://trned.lyellcollection.org/ Downloaded from most likely form the subject of a future communication by Mr Henderson and myself, I need say no more about it §t present than that we found in it large fragments of Silurian limestones full of their characteristic fossils. Unfortunately, we have not had time to get them worked out and the fossils determined. They consist of large masses of bluish limestones, mostly of a highly crystalline nature, containing a considerable amount of a pinkish cherty quartz in some of the pieces. The blocks are nearly square, having the corners only slightly rubbed off. Though mixed with many well-rounded fragments of other rocks, their state of preservation shows that they cannot have travelled far. They in no way resemble any of the Silurian rocks found in the Pentlands, but have a much closer resemblance to the compact limestones found in the neighbourhood of Girvan, or Wrae Hill, and Glencotha. It is to be hoped that their further investigation will throw some light on their history, and help to clear up this great Silurian problem.
II. Notes on some Silurian Entomostraca from Peeblesshire,
By Professor T. EUPERT JONES, F.E.S., F.G.S.
Some specimens of dark olive-grey mudstone from Peeblesshire, collected and shown to me by Mr D. J. Brown, contain several internal and external casts of small bivalved Entomostraca.
1. Bavrdia Browniana 9 Jones, 1871, MS.-Two internal casts fusiform, with one margin [dorsal ?] more convex and more sinu ous than the other, and with one end much more acute than the other, which is narrow and neatly rounded. Length of valve, ^th inch; breadth or height, -foth inch.
This small and somewhat obscure form most nearly conforms in shape to some of the elongate subtriangular fossil "Bairdice" such as B. siliqua, Jones, and to some of the recent Macrocypridce, &c. In its size, however, and (as far as can be seen in the casts) in its shape and proportions, it differs from all the other forms ; it may therefore be catalogued as Bairdia Browniana, taking its name from its discoverer. The very minute elongate Cythere Orindrodiana (Annals Nat. Hist. ser. 4, voL iii p. 212, fig. 1 ) is readily distinguished from this Bairdia-like species.
2. Beyrichia impendens, Jones, 1869, "On the Palaeozoic Bivalved Entomostraca," Proceed. Geol. Assoc. 1869, p. 11, figs. 4a, 46. This variable little Beyrichia is represented among Mr Brown's specimens from Peeblesshire by casts of several individuals, in which the dorsal furrow is variously developed (and altered by crush), as weU as its associated tubercle. In some specimens one side (hinder) of the furrow in so much elevated as to form
